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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PURPOSE: To decrease the thermal resistance and 
improve the power cycle-proof of a high power transistor 
by a method wherein an element is fixed to a stem 
provided with, for example, copper-carbon fiber which is 
almost equivalent in the coefficient of thermal expansion 
and high in thermal conductivity as compared with the 
element, in the semiconductor device comprising a heat 
sink and the stem fixed with the heat sink. 
CONSTITUTION: For example, a substrate of the 
composite fiber of 50% copper and 50% carbon in the 
volume ratio is manufactured by plain weaving a fiber 
bundle 13 of the copper-plated carbon fiber or 7W8nm 
diameter and hot-pressing the fiber bundles 
superimposed by two sheets. The composite substrate 

can be made 2.0W/cm°C in the thermal conductivity and 3.5W4.0*10-6/°C in the coefficient of 
thermal expansion. The composite substrate is silver-soldered to an iron stem to form the 
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stem 1 1 after being Ni-plated. A chip of the power element is fixed by a highly-heated solder 
and covered with a cap 12 to be made the element. Thereby, the device can be constructed in 
the low thermal resistance and the power cycle- proof, and in addition, the cost is reduced. 
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(57) Abstract: 

PURPOSE: To decrease the thermal resistance and 
improve the power cycle-proof of a high power transistor 
by a method wherein an element is fixed to a stem 
provided with, for example, copper-carbon fiber which is 
almost equivalent in the coefficient of thermal 
expansion and high in thermal conductivity as compared 
with the element, in the semiconductor device comprising 
a heat sink and the stem fixed with the heat sink. 

CONSTITUTION: For example, a substrate of the 
composite fiber of 50% copper and 50% carbon in the 
volume ratio is manufactured by plain weaving a fiber 
bundle 13 of the copper-plated carbon fiber or 7W8^m 
diameter and hot-pressing the fiber bundles 
superimposed by two sheets. The composite substrate 
can be made 2.0W/cm°C in the thermal conductivity and 
3.5W4.0x10" 6 /°C in the coefficient of thermal 
expansion. The composite substrate is silver-soldered to 
an iron stem to form the stem 1 1 after being Ni-plated. 
A chip of the power element is fixed by a highly-heated 
solder and covered with a cap 12 to be made the element. 
Thereby, the device can be constructed in the low 
thermal resistance and the power cycle- proof, and in 
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